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,h. lecturer drew out and i.t.pired then,, for they freely aeked questions, 

l^„VS'.f;he,ro.noJ,e— 

The lecture on ■. Seashore Creature, and Treasure.” 

^ v.rrhfM and it was charming to see the eagerness of the 
^^l^en over^^^ - Caterpillars, Moths and Beetles/’- In the spring 
a cour^ of Nature rambles will be organized for members, their children 

and nurses, due notice being given ... 

Edinburgh -On November 19th, the opening address was delivered 
bv Professor Kirkpatrick, at 27, Moray Place, by kind permission of Mrs. 
Travner- T M’Candlish Esq. in the chair. The subject, “Aims of 
Secondary Education.” was of great interest, dealing as it did with the 
education of our boys after the early schooldays had passed. At the 
close there was an interesting discussion on the choice of a profession, in 
which Mr. Brodie Innes and Mr. Hugh Cameron took part. J he second 
meeting was held on Friday, December loth, at 4, Charlotte Square (by 
the kind permission of Mrs. Barbour), when John Adams, Esq., read a most 
interesting and suggestive paper entitled “ Mind Building.” There was 
a large and appreciative audience. The discussion afterwards was only 
brought to a close by the lateness of the hour; Dr. A. H. F. Barboui 
presided. Holiday expeditions for children have been arranged, beginning 
on Saturday, December nth, when a party of sixteen children visited the 
Parkside Publishing Works, accompanied by two members of committee, 
and by kind permission of Mr. George Browm, saw the various processes 
in lithographic printing, stereotyping and bookbinding. The children 
were greatly interested in all they saw. Particulars of further expeditions 
to Glassworks, to the Outlook Tow^r, etc., etc., will be duly intimated 10 
all children whose names are sent to the Secretaries. 

Glasgow. — On December 13th, Dr. Bryce delivered an interesting 
lecture on “Growth,” at 8, Park Circus Place (by kind permission of 
Mrs. Robertson). The lecture was illustrated by diagrams and chans. 
Ihe lecturer showed that growth follows a regular fixed law during the 
first seven years, the rapidity of growth, both in weight and height, 
gradually diminishing after the first three years. From seven to fifteen 
the sexes grow at different rates. Both as regards weight and height, girls 
grow moie slowly from eight to nine, and more rapidly from ten to fifteen, 
than bo)a , but their rapid growth then ceases, whereas boys grow most 
rapidly from fifteen on till the twenty-third year. Climate and circum- 
stances affect growtff The American is more precocious, both bodily and 
menta y» Ihe English child. Ihe pauses in growth are the times 
w en c 1 ren are most liable to disease. Children grow' most in spring 
an ear y sumrner. Northern tribes do not grow at all during the darkness 
and / u ^-^S^hsh high-class public school boy is the tallest 

TeLnZTLfl T a certain age. the scale gradually 

-a proo/that^f ^7 '"^ustrial school, who is smallest and lightest, 

growth. At the T as well as heredity, determine 

and the usual vote o/th '‘^‘^^ure Mrs. Robertson made a few remarks, 
usual vote of thanks was accorded to the lecturer. 
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PSYCHOLOGICAL ORDER OF TEACHING WITH 
SPECIAL REFERENCE TO NATURAL SCIENCE.* 


By Dorothea Beale, 

Principal of Cheltenkam Ladies' College. 


As Rosencranz expresses it, there may be distinguished three 
epochs in the mental life of the child : — 

I. The intuitive — I use the word with the German meaning 
of sense-perception. 

II. The imaginative, during which the developing mind is 
more accustomed to dwell on mental images, is less passive 
to impressions, more active in calling them up, in fashioning 
them anew. 

III. The logical epoch, during which the impulse is to 
harmonise the world without and the world within, to lit all 


things into a scheme of space and time, of order and law. 

Lhe near objects which the children can touch and taste 
and see objectively, these are the first things which call forth 
the attention, that self-activity by which the mind fastens on 
its prey, and converts percepts into concepts; as the jelly fish 
catches the floating prey in its tentacles and absorbs it into 
it.s substance, so the child stores up experiences and memories 
which enrich all future percepts. We may ask w ^t is 


* 1 Ms is an article which will appear in a 
^^ork and Play in Girls' Secondary Schools. 

Messrs. Longman. 

VOL. IX.- NO. 3. 


book now in the press, entitled, 
It is printed by kind permission of 
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thought-material in which the developing mind may best 
work successively-or if we take the same material, m what 

varvino" way shall we deal with it. ^ 

■ What subject of systematic study can be better 

botany- suited to the young child than that which calls 
out its sense of wonder and beauty, and which 
in harmony with its own restless nature is ever changing ; in 
Yvhich is found endless variety with underlying order ? 

Surely the world of flowers is specially suited for teaching 
the little ones. How the colours and forms delight them— 
has not the first sight of a flower rernained with many of 
us through life, “ a joy for ever.” It is for us to teach how 
to observe, so that the memories shall be not mere vague 
impressions, but clear-cut, accurate, lasting: all the senses 
must combine to give unity and completeness to the sense- 
concept, so that the child may feel the beauty, enter into 
loving .sympathy with Nature, and perfect that “ inward eye, 
which is the bliss of solitude.” Children should be led to form 
collections, by which the first observations may be repeated 
and fulfilled ; they should also learn to draw, so that not 
merely the individual, but the essential, the typical, may be 
brought into clearness ; we should, too, encourage in them the 
desire to co-operate with Nature in making the earth beautiful, 
and call out the affections towards the Unseen Giver of all 
good things. 

These are a few of the reasons why botany in its simplest 
forms is fit nourishment for the child. The hard names, the 
intricate divisions into classes and orders, the physiology of 
growing plants can be touched on only lightly; but the power 
o obseivation can be greatly developed, and the main facts 
of classificatory botany can be taught, and teaching full of 
interest given as regards structure, growth, seed distribution, 
me relation to the insect w'orld. Mrs. Bell’s Science Ladders 
ma^r^ 1^°*^ f mtroduction. When we have exhausted our 
bettpr tri child is capable of understanding, it is 

miilr is HnP f "T" l^ter, when the 

Children wLse°eyfshrve'b"®'’’ 

the country and note do "’a 

Diaries I have • things they have obseived. 

taught at the h’'*”’ ’’““•'f't'ly kept by village children 

taught at the House of Education at AntWeside. The children 


ri:d,:d\t:ri;;'atetdXi?nTr 

develop into leaves, and the opening of the floVet 

atooroov. 

structure, but on vvhatVrL^ntlrelf trihTeye,'’LgTnning 
w.th h vmg creatures that the children are famil ar S of 
can get ,, know-dontestic animals, - beasties “ from garden 
and pond caterpillars and birds, tadpoles and dragon flies!! 

they should have the.r menageries, and watch the creatures' 
habits. 

Thus too the sense of responsibility may be fostered 
towards those who depend upon the child, and are in his power 
The animal world is specially calculated to develop the 
affections rightly. The character of growm people is too 
complex, too far above his understanding, and as long as 
he is dependent, he should not be exercised in observing and 
chronicling the doings of persons. It is good for the child 
to have objects on which he can exercise his powers of 
criticism and observation. Especially suited to women is the 
work of observing insect life, and there are worlds for us to 
discover, if we, as w^e walk round our garden, have eyes 
to see. 


Astronomy. 


These two sciences bring the child into contact 
with things on the earth ; he might next lift 
up his eyes to the heavens. It delights the 
child to learn the names of the constellations, and trace 
their forms, to notice the movements of the planets, the 

years go round. The 


changing aspect of the sky as uio gw 

sense of the greatness of the universe gradually dawns 
on him, and the aw^e and reverence for that power and 

the heavens, prepares the way 
fn rplicrion. Especially 


wisdom which is revealed in the heavens, prepares the way 
for those deeper teachings which belong to religion. Especially 
stimulating is astronomy to the developing reflective pov\ers, 
from tile number and variety of problems it suggests, an 
yet it is not altogether balfling, for the child can ^ ^ ^ ^ 

draw conclusions respecting the movements an 1 ' ^oive 
the heavenly bodies ; very he can be shown^^ 

such questions by simple processes, a j^ember the first 

passion awakened ; surely most of us 
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time that our soul really ascended into the seventh heaven. 
1 have heard a mathemadcan describe what it was to hii„_ 
^ fourteen he fled from the school into the fields to be 


how at 
alone. 


Physical 

Gkogkaphv. 


And what next? There is something near to the 
child, which he can touch, which lies at his feet, 
a magic book with mysterious characters, in 
which he reads of infinite time ; let him open 
the pages of the great rock-book, and gather the relics of 
the past. Geology will help him to observe in a new way ; 
astronomy and geology (I use it in the sense of earth-history) 
are more suited than the two first to the beginning of the 
reflective period, because there is nothing to be done to alter 
the objects of the two last sciences— whereas we can do 
much, and observe the effect of our doings on plants and 
animals. 

Physiography, including geology and all that has to do with 
the phenomena of Nature, included under the head of physical 
geography, would claim a two years’ course, and unify the 
subjects already touched on : he will learn many facts of 
physical science. 

And now the girl, say about fifteen, with an increasing 
power of abstraction and reflection, and a greater knowledge 
of mathematics, will be ready to receive more formal and 
definite instruction regarding what we call matter and force — 
elementary physics ; the subjects of light and heat, electricity 
or chemistry might be selected. 

Now the girl is becoming the woman — the reflective 
powers are gaining the ascendant — she is longing 
to interpret more than to gain ever more know- 
ledge, she understands something of physics and 
chemistry ; let her return now to her first study, 
and carry it still further, see the mysteries of life revealed in 
e ower, take physiological botany, see the chemical changes 
produced by the physical processes, watch the plants as they 
S w, an trace the relation of flower and insect, plant and 

all-embracing intelligence working ii^ 

the ^^rmonised not only the outward things, but 

morp n ° every living creature, and made each able 

The life and to obey them. 

oping and deepening religious instinct will fin'll 


Botany 

AND 

Zoology. 
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utterances from heaven in these earthly~thinTrh^t^r~~ 

of God among the trees of the garden 

pass into the inner temple treat of i 

marvellous is the living tabernacle of ihTiS’ 

for our temporary abode. ’ fitted 

bV stuSt shouw not 

LAOS or be studied because it involves the whole circle 
H«ALTH. of sciences, whilst others regard it as the most 
necessary and fundamental branch of instruction. 
Lxperienced teachers know that much of great educative and 
practical value can be given on the lines of Mrs Bray’s 
Laws of Health, and brought home to comparatively unedu- 
cated people by the tracts of the Ladies’ Health Society, and 
we all know how important it is for those who are growing 
into womanhood, that the subject should be treated with the 
wisdom and judgment and reverence which it demands 
On the later stages of the teaching of natural science 1 do 
not propose to dwell. Those who take up science as a 
speciality will have to limit the field, and others will be guided 
by circumstance, but whatever special line they may follow 
later, such a course of study must surely have nourished the 
powers of the mind, developed the sympathies, disciplined 
the character, enlarged the horizon beyond the petty concerns 
which occupy the whole attention of the uneducated of all 
sorts and conditions. The woman who has really thought 
about these things will, when she travels, see things with 
different eyes, she will understand enough to profit by the 
companionship of able and thoughtful men, and later perhaps 
to share it may be a man’s work, as Miss Herschell, and !Mrs. 
Huggins, and Mrs. Proctor, and Mrs. Marshall, and Mrs. 
Sidgwick and many more — to be the friend of her brothers 
and the first teacher of her sons — and she will surely have 
learned the first lesson of wisdom, the humility which knows 
that all we know is to know that our knowledge is as nothing 
in the presence of the Infinite, that if any man t in 
knows, he knows nothing as he ought to know it. 

I have worked out the order in detail in respec o 
it will be enough to touch very briefly on the parallel 

ings in other subjects. ever-observing and 

iake language. . .i ^ 

imitating; restless activity characterises i 
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The teacher lias to perfect the observing powers 

on right pronunciation, as I have shown in another chapter 
first in English, then in another language ; empirical know, 
ledge is by degrees classified. 

Next Avill follow, not grammatical dennitions and rules to 
be learned, but disscovery of classification, just as in the case 
of botany, through observation the discovery of rules 
inductively ; then, when the need is felt for a shortening of 
the proces.s, the collections made by ammarian.s may be 
produced, as the book of dried specimens, say of ferns, which 
the child had not time and opportunity to collect for herself. 
Afterwards will come reading and reflection upon the re- 
latiousship of words, corresponding with the systems of 
scientific classification of flow’ers. It is the giving gram- 
matical abstractions to children who are at the stage of 
observation merely, which creates the distaste for school 
learning; it is the giving dead languages at a time when 
children are at the active, intuitive age, and have not the 
powers of thought necessary to disentangle the classical 
authors, that makes so much of our teaching a failure. 

So with history. First the simple tales, e.£-., Jack and the 
Giant— no complications of character there — good and bad, 
black and white — stories of fairies and hobgoblins, beings so 
unlike ourselves, that we are not troubled too much with 
moral scruples ; they are like dream people. Then old world 
heroes, in which the moral emerges — not the priggi.sh boys 
and girls, to cramp the character, but boys and girls, writ 
large. Then passing from the individual to the general, the 
specimen to the species, we have family life enlarged to the 
state under a kingly constitution, as in ancient patriarchal 
teachings of which are best gathered from the 
estament. As in the nature teachings, we shall lead 
en to feel underlying all the sense as of an unseen 

Ipa/T Kings ruling the course of this world, 

eading and guiding the mind of man to work with Him 

which ha **^^^*^- -^nd lastly in the highe.st teachings, 

Sh thA K Objective surroundings, but 

the exDressil his thoughts and aspirations, with 

pom!? a, d in “’r “"'•““■•0. in art, In ethics, and 

he has 'rearh^H^ osophy, the student will find enough when 
e to the later period of study to develop the 
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Mghest powers of thought, 

fir!" The objective 

in the punishment of evil, at first thi thoulTl G„j 
objective, since it must be so in the early life of !he 
under parentid government. Later more subjective, tl^gh 
conscience. Sin is at first regarded chiefly as an act agailt 
a loving Pereon, later it is felt to be the degradation 1 ou 
nature, or Aat of others, by the taking in a poison as i, wer! ■ 
or as af^aprca, the frustration of the true ends of our bein? the 
exclusion from the light and life and joy of the Divine presence, 
which is the soul s sunlight, into outer darkness ; the concep- 
tions formed will be different, the underlying truths one, the 
thoughts will pass from the physical to the psychical,’ and 
later to the highest conceivable by us— the anthropomorphic, 
stripped of the transitory and the finite, but embracing all 
those eternal things by which we know that we are more than 
creatures of time, since we gladly throw from us all that 
would then be our earthly good, for the things which eye sees 
not, and ear hears not, but which can come to us by revelation 
only of the spiritual ; things which all men, in all ages, have 
felt to be the best, whatever their actions may have been — 
truth, love, righteousness, justice, the eternal things. 


